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REMARKS 

This application has been carefully reviewed in light of the Advisory Action 
dated March S, 2003. Claims 1, 16, and 31 have been amended. A markcd-up version of 
these claims, showing changes madc^ is attached hereto as Appendix A. Claims 5,17, and 
19 have been canceled. Claims 1-3, 6-16, 18, 21-31, and 34-45 arc pending in this 
application. Applicants request that the Examiner please reconsider the above-referenced 
application in light of the amendments and following remarks. 

Claim I,has-been_aroended-to positivciy-recite that-th 
"grown by oxidizing said nitride layer vidth a gas ambient containing atomic oxygen, 
wherein said second oxide layer is formed to have a thickness of at least 60% of the targeted 
thickness of the second oxide layer." Support is found in Applicants' specification, pg. 12, 
lines 11-20. Applicants' specification further defines "targeted thickness" as any suitable 
and/or desired thickness for the top oxide layer 46c (Page 13, lines 1-3). 

Similarly, claim 16 has been amended to positively recite that tlie second oxide 
layer is "grown at a temperature of about SSO'^C to about llOO^'C, for about 1 second to 
about 10 minutes, using a gas ambient containing atomic oxygen." Support is found in 
Applicants' specification, pg. 12, lines 11-20. 

Claim 31 has been amended to positively recite that the second oxide layer is 
"grown in the presence of atomic oxygen at a temperature of less than about 900''C." 
Support is found in Applicants' specification, pg. 12, lines 11-20. 

Claims 1-6, 11-21, 26-31, 33-36, and 41-45 stand rejected under 35 U.S.C. § 
103(a) as being unpatentable over Wang. Reconsideration is respectfiilly requested. 

The Advisory Action states that "there is no basis for applicant's statement that 
the 'targeted' thickness in Wang is 50 Angstroms,'' (Advisory Action, pg. 2), Applicants 
respectfiilly disagree. 
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Wang teaches that the "second of the two oxide layers [e.g., the top oxide layer] 
... is formed using a nitride oxidation technique at about 950°C, with about S liters oi Ou 
and 9 liters of Hj for about 40 minutes, which grows approximately 50 A of oxide.** (Col. 
3, lines 49-54). Wang's resulting ONO structure is only 135 A thick (Col. 3, line 54). 
Wang teaches that the first oxide layer is 50 A thick and the nitride layer is 80 A thick. 
Thus, the first two layers of Wang's ONO structure is 130 A thick. 

However, Wang's second oxide layer, altliough targeted to be 50 A thick, results 
in only a 5 A tKick"iayer since ffie total thickness of the ONO structure is 135 A thick. If 
the second o^ddc layer e.g., Wang's top oxide Jayer, docs not have a "targeted" thickness of 
SO A, then Wang's resulting ONO structure would be 180 A thick rather than 135 A 
thick- Accordingly, Wang merely teaches a conventionally-formed ONO structure. 

Applicants' claimed invention is directed toward fabricating a top oxide layer in 
an ONO structure with an actual thickness of at least about 60% of the targeted thickness. 
Conventionally formed top oxide layers, ssuch as Wang's top oxide layer, resulted in a layer 
only 1-3% of the targeted thickness and required long periods of time for formation 
(Applicants* specification, pgs. 6-7 and 13). 

Applicants' novel method allows formation of a top oxide layer that is actuallv 
60% of a targeted value (Applicants* specification, pgs. 12-13). For instance, if the 
targeted thickness is 80 A thick, the resulting top oxide layer would be at least 48 A thick. 
Thus, applicants* resulting ONO structure is 178 A thick, e.g., a first oxide layer 50 A 
thick, a nitride layer 80 A thick, and a second oxide layer 48 A thick (Applicants' 
specification, pgs. 12-13). This resulting ONO structure is not possible utilizing the 
methods of taught in Wang. 

To achieve this end. Applicants disclose a top oxide layer 46c grown under 
specific process conditions. For instance, as recited in claim 16, a top oxide layer is " grown 
at a temperature of about 850*^0 to about llOO^C ... for about 1 second to about 10 
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minutes, using a gas ambient containing atomic oxygen ." (Applicants* specification, pg. 
12) (emphasis added). Wang docs not teach or suggest these process parameters. 

Further, Wang teaches depositing the layers of the ONO structure. Specifically, 
depositing the top oxide layer for a period of about 40 minutes and a temperature of 
950**C. Wang does not teach or suggest a "gro\vn" second oxide layer. Wang docs not 
teach or suggest a second oxide layer that Is grown firom about 1 second to about 10 
minutes. Wang teaches a top oxide layer diat is deposited for a period of about 40 
minutes. There is simply no teaching or suggestion in Wang to use Applicants' specific 
process conditions._^In fact,3Vang teaches nitride oxidation which is completely different 
from Applicants' oxidation process using atomic oxygen. 

Further, the idea of providing a thicker ONO structure is contrary to the 
problem tliat Wang is trying to solve. Specifically, Wang teaches a method for reducing 
the gate aspect ratio of a flash memory device. A thicker ONO structure would increase 
the gate aspect ratio of a flash memory device rather than decrease it. If Wang's top oxide 
layer is actually SO A thick rather than being a targeted thickness as Applicants submit, then 
the total thickness of Wang*s ONO structure would be 180 A thick rather than 135 A 
thick. Moreover, this would increase the gate aspect ratio of a flash memory device. 

Accordingly, Wang docs not teach or suggest that the "second oxide layer is 
prown by oxidizing said nitride layer with a gas ambient containing atomic oxvgcn. 
wherein said second oxide layer is formed to have a thickness of at least 60% of the targeted 
thickness of the second oxide layer," 2$ claim 1 recites, nor a "second oxide layer [that] is 
grown at a temperature of about 8S0**C to about llOO^'C, for about 1 second to about 10 
minutes, using a gas ambient containing atomic oxygen," as claim 16 recites, or a "second 
oxide layer [that] is grown in the presence of atomic oxygen at a temperature of less than 
about 900**C,'' as claim 31 recites. 

6 



MAR 11 2003 16:28 FR DSMS^O 



Application No.: 09/653,281 



Received from < 202 872 0833 > at 3/1 1/03 4:32:08 PM [Eastern Standard Time] 



MAR 11 2803 16:28 FR DSM8.0 202 872 0833 TO 8726tt 1 34065tt0278 P. 08/16 



AppUcation No.: 09/653,281 Docket No.; M406S.0278/P278 



Claims 2-4, 6, and 11-15 depend from and incorporare all of the limitations 
found in independent claim 1, claims 18, 20-21, and 26-30 depend from and incorporate 
all of the limitations found in independent claim 16, and claims 33-36 and 41-45 depend 
from and incorporate all of the limitations found in independent claim 31. These claims 
are at least allONvable for the reasons set forth above regarding independent claims 1,16, 
and 31. 

Therefore, the rejection for claims 1-3, 6, 11-16, 18, 21, 26-31, 34-36> and 41- 
45 should be withdrawn. 

Claims 7-10, 22-25, and 37-40 stand rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Wang in view of Necly. Reconsideration is respectfully requested. 

Claims 7-10 depend from and incorporate all of the limitations found in 
independent claim 1, claims 22-25 depend from and incorporate all of the limitations 
found in independent claim 16, and claims 37-40 depend from and incorporate all of the 
limitations found in independent claim 31. These claims arc at least allowable for the 
reasons set forth above regarding independent claims 1, 16, and 31 in view of Wang. 

Neely is relied upon for another feature and adds nothing to rectify the 
deficiencies found in Wang. Neely is relied upon for teaching decomposing ozone under 
the presence of microwaves in order to promote oxidation. The Office Action asserts that 
it would be obvious to form the second oxide layer in Wang using the process taught by 
Neely to reduce the thermal budget of the oxidation in Wang. Applicants emphatically 
disagree. 

Applicants arc not arguing that the Wang reference relates to the formation of a 
control gate and that the Neely reference teaches forming an oxide layer, and therefore the 
references are not properly combinable. Rather, i^plicants submit that Neely teaches an 
oxide layer formed under completely different process conditions than Wang's top oxide 
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layer. Further, there is no teaching or suggestion in Wang that a low thermal budget 
oxidation process is desired. In feet, Applicants submit that Wang teaches away from a low 
thermal budget oxidation process. 

All of Wang's processes arc conducted at high temperatures, e.g., at least greater 
than about 600°C. In fact, Wang requires "an anneal . . , performed on the nickel film at 
about dOO^C, which causes the nickel film to react with the second polysilicon layer 412, 
forming a layer of nickel silicidc 414." (CoL 4, lines 3-5). 

In contrast, Nccly teaches tfiai high temperaUires such as those "greater than 
600^ - 700" C," resulted in imperfect silica films (Col. 2, lines 25-35). Wang requires a 
temperature of at lea^t 600°C to react the nickel film with the second polysilicon layer 412. 
As a result, a lower gate aspect ratio is achieved in Wang. Accordingly, Wang teaches away 
from a low thermal budget process since a high temperature is required. 

Further, Wang teaches that the top oxide layer is deposited at a temperature of 
about 950''C. Neeiy teaches not to use temperature greater than dOO^'C. The teachings of 
the references are inherendy non-combinable. These arguments provide additional reasons 
for the allowance of claims 7-10, 22-25, and 37-40 in addition to those set forth above 
regarding independent claims 1, 16, and 31. Therefore, the rejection for claims 7-10, 22- 
25, and 37-40 should be withdrawn. 
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In view of the above, each of the presently pending claims in this application is 
believed to be in immediate condition for allowance. Accordingly, the Examiner is 
respectfully requested to withdraw the outstanding rejection of the claims and to pass this 
application to issue. 



Dated: March 11, 2003 




Thomas J. D'Amico 

Pj£°^!Stration Na.: 28,371 

DICI^TEIN SHAPIRO MORIN 8c 
OSHINSKyLLP 

2101 L Street NW 

Washington, DC 20037-1526 

(202) 785-9700 

Attorney for Applicants 
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APPENDIX A 

1. (Twice amended) A method of forming a flash memory cell, comprising: 

forming a tunnel oxide on a substrate; 

forming a first conductor layer over said tunnel oxide; 

forming an insulating layer over said first conductor layer, said insulating layer 
comprising ji jgrst oxide layer .oYer.said.firstxonductorJaycr-,-a-nitrid€-laycr over-said-fi^^^^ 
oxide layer, and a second oxide layer over said nitride layer, [wherein] said second oxide 
layer [isTormed] prown bv oxidizing said nitride layer with [an] a^ ambient containing 
atomic oxygen [for about 1 second to about 10 minutes] , wherein said second oxide layer 
is formed to have a diickness of at least 60% of the targeted thickness of the second oxide 
layer; 

forming a second conductor layer over said insulating layer; 

etching at least said first conductor layer, said second conductor layer and said 
insulating layer, thereby defining at least one stacked gate structure; and 

forming a source region and a drain region in said substrate on an opposite side 
of said stacked gate structure, thereby forming at least one memory celL 

16. (Twice amended) A method of forming an ONO insulating structure, 
comprising: 

depositing a first oxide layer over an integrated circuit structure; 

depositing a nitride layer over said first oxide layer; and 

growing a second oxide layer over said nitride layer wherein said second oxide 
layer is [formed by oxidizing said nitride layer in the presence of atomic oxygen, and 
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wherein said second oxide layer is formed to at least 60% of a targeted thickness of said 
second oxide layer] prown at a temperature of about 850"C to abo ut llOO^C, for about 1 
second to about 10 minutes, using a gas ambient comaininp atomic oxygen . 
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31. (Twice amended) A method of forming a flash memory array containing a 
plurality of flash memory cells, each of said plurality of flash memory cells being formed by 
the acts of: 

forming a tunnel oxide on a substrate; 

forming a first conductor layer over said tunnel oxide; 

forming an insulating layer over said first conductor layer, said insulating layer 
comprising a furst oxide layer over said first conductor layer, a nitride layer over said first 
oxide layer, and a second oxide layer over said nitride layer, wherein said second oxide layer 
is [formed by oxidizing said nitride layer] grown in the presence of atomic oxygen at a 
temperature of less than about 900^C; 

forming a second conductor layer over said insulating layer; 

etching at least said first conductor layer, said second conductor layer and said 
insulating layer, thereby defining at least one stacked gate structure; and 

forming a source region and a drain region in said substrate, thereby forming at 
least one memory cell. 
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